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XPDiting Insights into Cancer and Aging
PAGE 789 and 801
XPD is an essential component of the transcription factor TFIIH, a ten-subunit complex that
plays a dual role in transcription initiation and nucleotide excision repair. XPD is a 50 to 30 heli-
case with an iron-sulfur cluster domain and is conserved from archaea to humans. Muta-
tions of the xpd gene cause strikingly different genetic disorders such as cancer-promoting
Xeroderma pigmentosum or the aging disorders Cockayne syndrome and Trichothiodystro-
phy. Here, both Fan et al. and Liu et al. report the crystal structures of archaeal XPD, which,
together with extensive biochemical studies, provide both a molecular basis for the mech-
anism of the enzyme and possible explanations of the wide spectrum of pathology arising
from mutation of the gene.
MOF Spreads Its Wings beyond Dosage
Compensation
PAGE 813
Dosage compensation in Drosophila is achieved by increasing gene expression from the single X chromosome in males and
requires the Male Specific Lethal (MSL) complex. In this issue, Kind and colleagues reveal that the MSL complex component
MOF, a histone acetyltransferase, plays an important role not only in the regulation of the male X chromosome but also in
autosomal gene regulation in both sexes. Intriguingly, MOF binding differs between dosage-compensated genes and
non-dosage-compensated genes. MOF binding is characterized by a bimodal distribution at promoters and the 30 ends of
dosage-compensated genes but is restricted to promoters on autosomes and the female X chromosome. Thus, differential
localization of chromatin-modifying enzymes may be a strategy for achieving multiple regulatory functions from one protein.Sexy Origins of Homeoprotein Heterodimers
PAGE 829
Homeoprotein heterodimers control core developmental transitions in animals and land plants, as well as the haploid-diploid
sexual transitions of fungi. Hence, the diversification of homeoprotein combinations has presumably been crucial to the
radiation of eukaryotic lineages. Lee and colleagues show that two homeoproteins called Gsm1 and Gsp1 in the unicellular
green alga Chlamydomonas heterodimerize to drive both the haploid-diploid transition and meiosis. This suggests that
homeoprotein heterodimers act in an earlier lineage than previously known and perhaps originated in a sexual context.
Furthermore, the patterns of homeoprotein gene-family retention, expansion, and loss from algae to plants suggest a model
for the origin of land plants from algal progenitors.Actin Tips Its Cap to Branching
PAGE 841
Actin filament networks control cell shape andmotility. The architecture of these networks is determined in part by the Arp2/3
complex that nucleates new actin filament growth from the side of an existing filament, thereby creating branch structures.
Akin and Mullins now report that capping protein, which binds to the growing end of filaments and terminates growth, pro-
motes Arp2/3-mediated filament nucleation and branching. The crosstalk between initiation and termination of filament
growth is due to competition between Arp2/3 and growing filaments for actin monomers. Factors that cap filament ends
tip the balance in favor of new filament nucleation. This effect of capping protein in remodeling the architecture of actin
networks could explain its known role in promoting cell motility.big brainWaters down Notch Signaling
PAGE 852
The formation of many tissues and organs depends upon a few key developmental signaling
pathways, such as the Notch pathway. Kanwar and Fortini now demonstrate that big brain
(Bib), a member of the aquaporin family of channel proteins, is required for endosomal mat-
uration and trafficking of activated Notch receptors inDrosophila epithelial cells. The loss of
Bib caused abnormal endosomal morphology that was accompanied by an overaccumula-
tion of Notch, Delta, and other signaling molecules. It also resulted in reduced intracellular
trafficking of Notch to cell nuclei. These findings reveal an unprecedented role for an aqua-
porin in endosomal biogenesis.Cell 133, May 30, 2008 ª2008 Elsevier Inc. 743
A New Apoptotic Pathway Is Kept in Chk
PAGE 864
DNA damage-induced cell death usually proceeds through p53-mediated activation of the intrinsic (mitochondrial) apoptotic
pathway. In some settings, p53 can also recruit components of the extrinsic (‘‘death-receptor’’) apoptotic pathway. Both
apoptotic pathways are inhibited by Bcl-2 and converge on caspase-3 activation. Sidi et al. identify an apoptotic response
to DNA damage conserved from zebrafish to man that bypasses p53, Bcl-2, and caspase-3 altogether. This pathway requires
ATM, ATR, and caspase-2 and is suppressed by the Chk1 kinase, a key regulator of S and G2/M cell-cycle progression after
DNA damage. When released fromChk1 inhibition and stimulated by genomic damage, this new pathway forces apoptosis in
cells that harbor p53 mutations or overexpress Bcl-2, two of the most common genetic alterations in human cancer.Grabbing p53 by the Tail in Development
PAGE 878
During early vertebrate embryogenesis, three germ layers are formed from pluripotent cells at
the onset of gastrulation. Sasai et al. report that the zygotic zinc finger protein XFDL156 is an
essential nuclear factor that promotes ectodermal differentiation from pluripotent cells in
Xenopus. It was known that mesodermal determination requires the cooperation between
TGF-b signaling and p53 activity. The authors now find that XFDL156 directly binds to the
p53 protein and attenuates the activation of p53 target genes. This zygotic ectodermal factor
therefore restricts mesodermal differentiation by controlling the spatiotemporal responsive-
ness of the cell to p53-dependent signals.Synapse Regulation Not miR-ly Postsynaptic
PAGE 903
Coordinated changes in pre- and postsynaptic function are essential for many aspects of circuit development, including syn-
apse formation and plasticity. Here Simon et al. show that the conserved microRNA miR-1 acts to regulate aspects of both
pre- and postsynaptic function at C. elegans neuromuscular junctions. miR-1 alters synaptic transmission by regulating a
retrograde synaptic signal from muscle that inhibits neurotransmitter release from motor neurons. This retrograde signal is
induced by the activation of muscle nicotinic acetylcholine receptors (nAChRs). miR-1 regulates both the mRNA of MEF-2,
a transcription factor required in the activation of nAChRs, as well as the mRNAs that encode two subunits of nAChR, thus
providing a mechanism for how the intensity of retrograde signaling is adjusted.Microglia: Watching What They Eat
PAGE 916
During brain development, neurons are generated in great excess with the majority being eliminated via apoptosis. Clearance
of the dying cells must be fast and efficient, and this task is performed by ‘‘professional’’ phagocytes calledmicroglia. Peri and
Nu¨sslein-Volhard present in vivo imaging of microglia-digesting neurons in the living zebrafish brain. The results show that the
v0-ATPase a1 subunit mediates fusion between phagosomes and lysosomes during phagocytosis independent of its previ-
ously well-characterized proton pump activity. By describingmicroglial phagocytosis in real time in vivo, this study sheds light
on the mechanisms of microglial-mediated neuronal degeneration.Neuroblast Division: The Final Countdown
PAGE 891
Neural stem and progenitor cells need to be instructed to stop dividing once sufficient num-
bers of neurons have been generated during brain development. In Drosophila, neural stem
cell-like progenitors called neuroblasts express a series of transcription factors that endow
progeny neurons with different temporal identities. Maurange et al. report that progression
to the end of this transcription factor series specifies the time at which neuroblast divisions
cease, either via cell-cycle exit or apoptosis. They also identify four targets of the transcrip-
tion factor series that link progenitor aging to changes in neural proliferation and cell identity.
These findings uncover a timingmechanism essential for both development and ending pro-
liferation in the developing central nervous system.Cell 133, May 30, 2008 ª2008 Elsevier Inc. 745
